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A sinus would occur wherever two portions of a flat bone had to separate after ossification began. It was well known that the curvature of the face away fromli the skull became more and ilmore disproportionate as adult life went on. The infant face was small and the forehead large. As the child grew towards manhood, the growth from the brow downwards was much greater, the inner table of the skull remaining in mnuch the same position. The development of the face from the base of the forehead involved the separation of. one bony surface from another. In the elephant, a frontal sinus would be found beginning over the eyes and going clear back to the foramen magnum. The same kind of thing happened in the case of the maxillary sinus. As the patient grew, the teeth came out into the mouth, leaving behind a vacant space where the embryo teeth had been. There was no mnachinery for regulating this space; the individual sinmply sucked in the mucosa like a spent balloon. The sphenoid grew into the bone laterally and downward as the face was growing laterally, and in exactly the same proportion and at the same relative speed as the face and neck were growing. He thought this explanation might serve, although it was rather involved in some cases, for all the various sinuses.
The Paranasal Sinuses in Children By A. BOWEN-DAVIES IN this investigation the maxillary antra in 55 children betwAeen the ages of,5 and 14 years w%ere examined. The cases were derived from two sources. Many of them were referred by Dr. R. W. B. Ellis from the children's department at Guy's Hospital, where they had been found to be suffering from chronic pulmonary catarrh. The remainder were selected from patients attending Mr. W. M. Mollison's clinic at Guy's Hospital who had symptoms or signs suggestive of sinusitis.
In each case a routine investigation was carried out. An X-ray photograph was taken, the nose w-as cocainized and swabbed, and both antra were punctured, making a total of 110 antrum punctures. The washings from the antra were cultured and the antra filled with lipiodol. Further X-ray photographs were taken immediately and at intervals of a week or so, until the antra were clear of lipiodol. The volume of lipiodol injected and the time it took to disappear were recorded. In the earlv cases photographs were taken every twenty-four hours, and it soon became apparent that not only were the cost of the investigation and inconvenience to the patient too great, but the safe dose of X-rays would be exceeded before the antra were empty. By observing the progress of the lipiodol it was possible to space the X-ray examinations in such a way that the final examination coincided with the complete evacuation of the lipiodol.
For antrum puncture local anaesthesia was used with ease in all except four cases, in which the administration of rectal paraldehyde was required. The puncture was performed on the patient in the sitting position, and the child then lay down with a sandbag under the shoulders as recommended by Crooks. An attempt was now made to aspirate the contents of the antrum with a dry-sterilized glass syringe. If the antrum appeared empty, 2 c.c. of sterile saline were injected and aspirated. The specimen was immediately centrifuged and planted on blood-agar. A double trocar-and-cannula was not used, as such an instrument is large-a matter of some importance in dealing with small children; moreover, even with its use the risk of contamination is not entirely eliminated.
In the early cases, lipiodol was injected until the antrum was full. The capacity of some of the antra was found to be 8 c.c. or more, and it was decided to limit the injection to 5 c.c. This did not apply in the majority of the infected cases, since the capacity of the antrum was less than 5 c.c.
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Of the 55 cases investigated, organisms were found in the antra of 23. Bilateral infection occurred in 12 patients, and of 110 antra 35 were infected. In 19 patients mucopus was found in one or both antra. It was present on both sides in four patients, and out of llD antra, mucopus was therefore present in 23. In six of these the cultures proved to be sterile ; infected mucopus was therefore present in 17 antra. Infection without mucopus occurred in 12 antra.
The organisms present ii -the nose are very similar in both infected and sterile cases (Tables I and II ). In each table the organisms are given with the number of times in which they were found. When these are compared with the organisms in the antra, the incidence of organisms is very similar if all cases of infected antra are considered, but if those which contain mucopus are considered separately, there is a striking change. The staphylococcus, which occurs most frequently in the other lists, does not occur, and its place is taken by the pneumococcus. Haemolytic streptococci, haemophilus bacillus, and Micrococcus catarrhalis, also occur frequently, whilst other organisms are rarely found. The pneumococcus rarely occurs in the antrum without mucopus being present. In the infected antrum without pus the staphylococcus again occurs most frequently, with ilicrococcus catarrhali8 next, but the haemolytic streptococcus is present quite frequently whereas the pneumococcus is present once. The X-ray photographs were all taken with the patient in the supine position. Of 110 antra 66 appeared to be infected on X-ray examination. Of these 66, 27 subsequently proved to be infected and 39 proved sterile. It appears, therefore, that when the skiagram is positive the antrum will probably be sterile. Of the 44 cases with a negative skiagram 35 proved to be sterile and nine to be infected. It is therefore probable that an antrum which appears normal on X-ray examination will be sterile, but there is a possibility (one in five) that it may prove to be infected. 9.7.37. 13.7.37. I, 19.737. 26.737.
A series of skiagrams showing the progress of the evacuation of lipiodol. In the first (9.7.37) there is loss of translucency on the l'eft. After the injection of lipiodol it is clear that the loss of translucency is due to thickening of the membrane. At the end of fourteen days both antra. are free from lipiodol althouigh some still remains in the ethmoid cells of the right side.
Of the 23 antra containing mucopus, 17 appeared infected on X-ray examination and six appeared normal. It has been the writer's experience on several occasions to see a negative X ray photograph in a case of acute frontal sinusitis in which the.sinus was subsequently found full of pus. The skiagram may not demonstrate the presence of mucopus It will usually show a tjiickened membrane It has never been able to demonstrate an organism, and it is in the deduction that a thickened membrane indicates infection that we are wrong. The pathology of a thickened Proceedinqs of the Royal Society of Medicine membrane without infection is obscure, but sometimes the condition may be of an allergic nature. It seems, therefore, that the X-ray photograph is of little value in the diagnosis of infection in the antrum. The average rate of drainage in sterile cases was 4-9 days per c.c. of lipiodol. The average time for a complete evacuation was 17 -9 days. This figure makes no allowance for the fact that many of the antra were not completely filled. In the infected cases the average rate of drainage was 4-9 days per c.c. of lipiodol, the same as in the sterile cases. The average time for a complete evacuation was 14-9 days. This was due to the reduced capacity of the majority of the infected cases. It is clear, therefore, that although the average rate of drainage is not affected by infection, the time required for a complete evacuation of the contents is less in infected cases. This is the important point, since in dealing with these cases it is the time required for a complete evacuation of the antrum which interests uls. It appears, moreover, that obstruction to drainage bears little relation to infection. We must remember, however, that the antra were observed when they were full of lipiodol, and it is possible that in some cases the mucopus may be of such a consistency that drainage is not free. We have all seen cases in which this is quite apparent. The rapid evacuation of lipiodol does, how-ever, prove that the fuinction of the cilia is not affected by infection as w-e have been led to believe. It is a w%Nell-established fact that an infected aintrum mav be cured by drainage, and it follows that by providing free drainage w-e are doing what Nature has already been doing fairly efficiently.
Let uis now consider the infected antrum which does not contain mucopus. It has been suggested that such an antrum is infected but is draining adequately. We have seen that all infected antra drain as rapidly as sterile antra, an(l in this series all antra containing mucopus wA7ere empty in fifteen davs. An infected antrum wi-ithout mucopus may be responsible for the symptoms in the type of case which w-re all see froin time to time, in which the patient complains of nasal symptoms and we are unable to find any physical signs on wNhich to base our diagnosis. It must have been the experience of all of us to have relieved suich a patient by puncture of an antrum Nhich appeared normal.
The formation of mucopus depends to some extent on the infecting organism.
The pneumococcus was only present in the antrum on one occasion without mucopus also being present. The staphylococcus, on the other hand, was never present in pus.
Certain organisms are present sometimes with pus, sometimes wNithout, and the conditions under which mucopus is formed are not clear.
Originally it was intended to repeat the antrum culture in all the cases, but nearly all the patients improved so much that it did not seem justifiable to submit them to further antrum puncture. This improvement was seen, not only in the clinical condition of the patient, but also in the radiographic appearance of the antra, although few of them had become quite normal. This improvement must be attributed largely to the introduction of lipiodol into the antra. Its beneficial effect in pulmonary conditions is wNell known. Owing to a clerical error one case was submitted to a seconid antrum puncture at a week's interval. Although on the first occasion the antrum was found to be infected, on the second it was sterile. Antrum culture is the only means of proving infection in an antrum, and should be employed more than it has been in the past as a method of diagnosis.
Local treatment is of established value and the removal of tonsils and adenoids may be advisable. In this series the tonsils and adenoids had been previously removed in 34 patients. In infected cases they had been removed in 12 patients and were present in 11. In the sterile cases they had been removed in 22 patients and w\rere present in 10. It appears therefore that the removal of tonsils and adenoids confers some protection from sinusitis in the child. I hope, however, that I have shown that the physiology of the infected sinus is not disturbed to the extent hitherto believed and that we should look further afield for the cause of sinusitis. Environment and 1414 54 general hygiene, especially an abundance of fresh air, are important in preventing infections of the upper respiratory tract. If an adequate diet and plentiful supply of vitamiins were provided for all children, the incidence of sinusitis would probably fall.
I am much indebted to Mr. Mollison and Dr. Ellis for permission to use their clinical material, to Mr. H. M. Worth and the radiologists for their help in taking the X-ray photographs, and to Dr. Discussion.-A. W. PROETZ, with regard to the radiography of a sinus with lipiodol, suggested that the patient should be placed in the upright position and that the X-ray beam should be horizontal. When the patient was laid down and the beam went from above, it was easy to make a mistake between an incompletely filled sinus which showed a pool of oil and the effect produced by a thickened bone. WVhen the patient was placed upright and the X-ray picture taken across, and a discrepancy appeared between the shadow of the oil and the shadow of the bone, then there was a pathological thickening. He had also found that if the lipiodol were diluted up to half with olive oil, making it less viscous, the sinus would empty, not in fourteen days, but in ninety-six hours, and this more rapid emptying might make the method more practicable.
KATHARINE GUTHRIE (Pathology Department, Glasgow Royal Hospital for Sick Children) asked whether any pneumococcal typing was being done. In her own department this had been done for some time now, and in antra where there was pus, pneumococci were often found. Was this confirmed in the author's experience ?
T. 0. HOWIE asked if Mr. Bowen-Davies had ever seen the lipiodol passing down into the bronchi. Had he examined these chests radiologically after the lipiodol had been passed from the antra into the respiratory tract, and did any of it pass into the lung ?
A. BOWEN-DAVIES (in reply) said that he had left the question of the X-ray technique to the radiologists; he would keep himself better informed on that matter in the future. He would take Dr. Proetz' advice and ask the radiologist to make the radiographs with the patient in the upright position. In reply to Dr. Guthrie: The pneumococci had not been typed, and with regard to Dr. Howie's point: Examination had not been made to ascertain if lipiodol had passed into the bronchi. Proceeding8, 1938 , xxxi, 1182 Guthrie's remarks in discussion on Dr. Pressman's paper) line 4 . . . for " a swallowing part " read " a respiratory part ".
CORRIGENDUM
